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Epitome 

(57) [Abstract] 

[Technical problem] Even if the die length of shank material is short, offer the dynamic pressure liquid bearing 
equipment which can secure sufficient rotation rigidity. Moreover, offer the motor which can attain thin shape- 
ization, securing sufficient rotation rigidity. 

[Means for Solution] Dynamic pressure liquid bearing equipment equipped with the sleeve member 12 and the 
lubrication fluid 27 with which came out free [ rotation ] to the sleeve member 12, and the gap between a certain 
shank material 14, and the shank material 14 and the sleeve member 12 was filled up. The shank material 14 is 
equipped with the thrust plate section 26 which projects in the method of the outside of radial, a radial dynamic 
pressure generating means is formed in the peripheral surface of the thrust plate section 26, and the inner skin 
of the sleeve member 12 which counters, and the thrust dynamic pressure generating means 54 and 56 are 
formed in the both-ends side of the thrust plate section 26. Moreover, the motor equipped with such dynamic 
pressure liquid bearing equipment 10. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In dynamic pressure liquid bearing equipment equipped with the sleeve member and the lubrication fluid 
with which the gap between the shank material which can rotate freely, and this shank material and a sleeve 
member was relatively filled up to this sleeve member Said shank material is equipped with a shank and the 
thrust plate section which projects in the method of the outside of radial from this shank. In either or the both 
sides of the peripheral surface of said thrust plate section and this peripheral surface, and the inner skin of the 
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sleeve member which counters The radial dynamic pressure generating means for supporting a radial road is 
established. Dynamic pressure liquid bearing equipment characterized by preparing either or the both sides of 
one [ at least ] end face of said thrust plate section and this end face, and the inside of the sleeve member 
which counters the thrust dynamic pressure generating means for supporting thrust loading. 

[Claim 2] Said thrust dynamic pressure generating means is dynamic pressure liquid bearing equipment according 
to claim 1 characterized by being prepared for either or the both sides of the both-ends side of the thrust plate 
section of said shank material and these both-ends side, and the inside of the sleeve member which counters. 
[Claim 3] Said thrust dynamic pressure generating means is formed in the both-ends side of the thrust plate 
section of said shank material. The recess section with large spacing with the inside of said sleeve member, It 
has the slider section with small spacing with the inside of said sleeve member. Said slider section The pad 
section for supporting thrust loading through a lubrication fluid and the step section for leading the lubrication 
fluid of the recess section to said pad section are included. Dynamic pressure liquid bearing equipment according 
to claim 2 with which said recess section and said slider section are characterized by being arranged in the hoop 
direction of said thrust plate section by turns. 

[Claim 4] The step section of the slider section of said thrust dynamic pressure generating means It is arranged 
in the upstream of said pad section in the flow direction of a lubrication fluid. Spacing of said step section and 
inside of said sleeve member If it is set up more greatly than spacing of said pad section and inside of said 
sleeve member and said shank material rotates relatively to said sleeve member A lubrication fluid is dynamic 
pressure liquid bearing equipment according to claim 3 characterized by flowing towards the pad section through 
the step section from said recess section. 

[Claim 5] Spacing of the step section of said thrust dynamic pressure generating means and the inside of said 
sleeve member is dynamic pressure liquid bearing equipment according to claim 3 or 4 characterized by gradually 
decreasing in the shape of a taper towards said pad section in the flow direction of a lubrication fluid. 
[Claim 6] Dynamic pressure liquid bearing equipment according to claim 3 to 5 characterized by preparing the 
guidance projected part for leading a lubrication fluid to said pad section in the inner circumference section and 
the periphery section in the step section of said slider section, respectively. 

[Claim 7] The recess section and the slider section of said thrust dynamic pressure generating means are 
dynamic pressure liquid bearing equipment according to claim 3 to 6 characterized by being prepared in the hoop 
direction of said thrust plate section at real good interval, and arranging the slider section and the recess 
section of a thrust dynamic pressure generating means of another side corresponding to each of the recess 
section of one of the two's thrust dynamic pressure generating means, and the slider section, respectively. 
[Claim 8] Dynamic pressure liquid bearing equipment according to claim 3 to 7 characterized by these annular 
crevices being opened for free passage by the through tube which the annular crevice which is open for free 
passage to each of said recess section was established in the inner circumference section of the both-ends side 
in the thrust plate section of said shank material, respectively, and was prepared by penetrating said thrust plate 
section. 

[Claim 9] Said thrust dynamic pressure generating means is formed in the both-ends side of the thrust plate 
section of said shank material. The recess section with large spacing with the inside of said sleeve member, It 
has the slider section with small spacing with the inside of said sleeve member. In said slider section Dynamic 
pressure liquid bearing equipment according to claim 1 characterized by forming the dynamic pressure generating 
slot for heightening the pressure of a lubrication fluid and supporting thrust loading, and arranging said recess 
section and said slider section in the hoop direction of said thrust plate section by turns. 

[Claim 10] It comes out free [ rotation ] relatively to a sleeve member and this sleeve member. A certain shank 
material, The lubrication fluid with which the gap between this shank material and a sleeve member was filled up, 
and Rota with which either of said shank material and sleeve members was equipped, In the motor equipped with 
the magnet with which this Rota was equipped, and the stator which countered this magnet and was arranged 
said shank material It has the shank from which the medial-axis line turns into axis of rotation of said Rota, and 
the thrust plate section which projects in the method of the outside of radial from this shank. In either or the 
both sides of the peripheral surface of said thrust plate section and this peripheral surface, and the inner skin of 
the sleeve member which counters The radial dynamic pressure generating means for supporting a radial road is 
established. The motor characterized by preparing either or the both sides of one [ at least ] end face of said 
thrust plate section and this end face, and the inside of the sleeve member which counters the thrust dynamic 
pressure generating means for supporting thrust loading. 

[Claim 11] Said thrust dynamic pressure generating means is formed in the both-ends side of the thrust plate 
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section df said shank material. The recess section with large spacing with the inside of said sleeve member, It 
has the slider section with small spacing with the inside of said sleeve member. Said slider section The pad 
section for supporting thrust loading through a lubrication fluid and the step section for leading the lubrication 
fluid of the recess section to said pad section are included. Said step section It is arranged in the upstream of 
said pad section in the flow direction of a lubrication fluid. Spacing of said step section and inside of said sleeve 
member If it is set up more greatly than spacing of said pad section and inside of said sleeve member and said 
Rota rotates in the predetermined direction according to an operation of said magnet and said stator A 
lubrication member is a motor according to claim 10 characterized by flowing towards the pad section through 
the step section from said recess section. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses the fluid (it is called a "lubrication fluid") which consists of a 
lubricating oil, makes the lubrication fluid with which it filled up between them at the time of relative rotation of 
shank material and a sleeve member generate a pressure, and relates to the motor equipped with the dynamic 
pressure liquid bearing equipment and this which support shank material with the fluid pressure. 
[0002] 

[Description of the Prior Art] The thing equipped with the shank material which has the thrust plate section of 
the shape of a short cylinder which projects in the method of the outside of radial, and the lubrication fluid with 
which the gap which exists relatively to this shank material between the sleeve member which can be rotated 
freely, and shank material and a sleeve member was filled up is known from a shank and this shank as dynamic 
pressure liquid bearing equipment from the former. In this kind of dynamic pressure liquid bearing equipment, the 
radial dynamic pressure generating means for supporting the load of a radial direction is prepared for either or 
the both sides of inner skin of a sleeve member which counters the peripheral face of the shank of shank 
material, and this, and the gap between the peripheral face of a shank and the inner skin of a sleeve member is 
filled up with a lubrication fluid. Moreover, the thrust dynamic pressure generating means for supporting the load 
of the thrust direction is prepared for either or the both sides of an inside of a sleeve member which counters 
the both-ends side and these both-ends side of the thrust plate section of shank material, and the gap between 
the both-ends side of the thrust plate section and the inside of a sleeve member is filled up with a lubrication 
fluid. 

[0003] Although such dynamic pressure liquid bearing equipment is used for DC brushless motor for the hard 
disk drive of a microcomputer, and various motors, such as a motor for a CD-ROM drive, in many cases, when 
using it for a motor, either said shank material or a sleeve member is connected with Rota, and those another 
side is combined with a fixed part. When shank material is connected with Rota, it becomes the motor of an axial 
rotation mold and the rotation drive of the shank material is carried out in the predetermined direction in one 
with Rota to a sleeve member. On the other hand, when shank material is combined with a fixed part, it becomes 
the motor of an axial cover half and the rotation drive of the sleeve member is carried out in the predetermined 
direction in one with Rota to shank material. 
[0004] 
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[Problerrt(s) to be Solved by the Invention] In such dynamic pressure liquid bearing equipment (or motor 
equipped with this), since a radial dynamic pressure generating means is established in relation to the shank of 
shank material and a thrust dynamic pressure generating means is established in relation to the thrust plate 
section of shank material as mentioned above, if bearing equipment (or motor equipped with this) thin-shape- 
izes, a problem as it is a degree will arise, namely, bearing equipment — miniaturizing (or the motor equipped 
with this thin-shape-izing) — the die length of shank material becomes short, die length sufficient for a radial 
dynamic pressure generating means cannot be secured, but it originates in this, and the rotation rigidity of 
bearing equipment becomes weak. If rotation rigidity becomes weak, it will become easy to generate the so- 
called failure by the shaft of shank material, and partial wear will arise in a part of shank material and sleeve 
member, and if this partial wear becomes large, it will become the life of bearing equipment (or motor using this). 
[0005] The purpose of this invention is offering the dynamic pressure liquid bearing equipment which can secure 
sufficient rotation rigidity, even if the die length of shank material is short. 

[0006] Other purposes of this invention are offering the motor equipped with the dynamic pressure liquid bearing 

equipment which can attain thin shape-ization, securing sufficient rotation rigidity. 

[0007] 

[Means for Solving the Problem] In dynamic pressure liquid bearing equipment equipped with the lubrication fluid 
with which the gap between the shank material which can rotate freely, and this shank material and a sleeve 
member was relatively filled up with this invention to the sleeve member and this sleeve member Said shank 
material is equipped with a shank and the thrust plate section which projects in the method of the outside of 
radial from this shank. In either or the both sides of the peripheral surface of said thrust plate section and this 
peripheral surface, and the inner skin of the sleeve member which counters The radial dynamic pressure 
generating means for supporting a radial road is established. It is dynamic pressure liquid bearing equipment 
characterized by preparing either or the both sides of one [ at least ] end face of said thrust plate section and 
this end face, and the inside of the sleeve member which counters the thrust dynamic pressure generating 
means for supporting thrust loading. If this invention is followed, a radial dynamic pressure generating means will 
be prepared for one side or the both sides of inner skin of a sleeve member which counters the peripheral 
surface and this peripheral surface of the thrust plate section of shank material. A thrust dynamic pressure 
generating means is prepared for one side or the both sides of one [ at least ] end face of this thrust plate 
section and this end face, and the inside of the sleeve member which counters. Since a radial and a thrust 
dynamic pressure generating means are arranged in relation to the thrust plate section, axis lay length of shank 
material can be shortened and magnitude of the direction of an axis of bearing equipment can be made small by 
this, moreover — it is also at the dynamic pressure of the lubrication fluid generated by the thrust dynamic 
pressure generating means by setting up very small spacing of the end face of this thrust plate, and the inside of 
a sleeve member while setting up the outer diameter of the thrust plate section comparatively greatly — 
rotation rigidity **** of bearing equipment — things are made, and even if the die length of shank material is 
short, sufficient rotation rigidity is securable. 

[0008] This invention receives a sleeve member and this sleeve member. Relatively Moreover, the shank material 
which can rotate freely, The lubrication fluid with which the gap between this shank material and a sleeve 
member was filled up, and Rota with which either of said shank material and sleeve members was equipped, In 
the motor equipped with the magnet with which this Rota was equipped, and the stator which countered this 
magnet and was arranged said shank material It has the shank from which the medial-axis line turns into axis of 
rotation of said Rota, and the thrust plate section which projects in the method of the outside of radial from this 
shank. In either or the both sides of the peripheral surface of said thrust plate section and this peripheral 
surface, and the inner skin of the sleeve member which counters The radial dynamic pressure generating means 
for supporting a radial road is established. It is the motor characterized by preparing either or the both sides of 
one [ at least ] end face of said thrust plate section and this end face, and the inside of the sleeve member 
which counters the thrust dynamic pressure generating means for supporting thrust loading. If this invention is 
followed, since the motor is equipped with the dynamic pressure liquid bearing equipment of claim 1, the same 
operation will be attained with having mentioned above and thin shape-ization of the whole motor will be 
attained, moreover — it is also at the dynamic pressure of the lubrication fluid generated by the thrust dynamic 
pressure generating means by setting up very small spacing of the end face of this thrust plate, and the inside of 
a sleeve member while setting up the outer diameter of the thrust plate section comparatively greatly — 
rotation rigidity **** of a motor — things are made, and even if the die length of shank material is short, 
sufficient rotation rigidity is securable. 
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[0009] ■ 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, it explains to a detail 
further. Drawing 1 is the sectional view showing the important section of 1 operation gestalt of the motor 
equipped with the dynamic pressure liquid bearing equipment according to this invention. In drawing 1 , the motor 
of illustration is equipped with Rota 4 by which a rotation drive is carried out in the predetermined direction to a 
base plate 2 and this base plate 2. A base plate 2 is equipped with the body 6 of a base plate, and this body 6 of 
a base plate is attached in the base member (not shown) of hard disk drive. Opening of a circle configuration is 
formed in the center section of the body 6 of a base plate, and the annular supporter 8 which projects up is 
formed in this opening periphery section in one. 

[0010] Dynamic pressure liquid bearing equipment 10 intervenes between a base plate 2 and Rota 4, and 
supports Rota 4 free [ rotation ] to a base plate 2. The dynamic pressure liquid bearing equipment 10 of 
illustration is equipped with the sleeve member 12 and the shank material 14 arranged free [ rotation ] in the 
sleeve member 12, the sleeve member 12 is fixed to a base plate 2, and the shank material 14 is connected with 
Rota 4. 

[0011] The sleeve member 12 of illustration is equipped with the bell shape sleeve body 16, and the end section 
(lower limit section) of the sleeve body 16 is being fixed to the inner skin of the annular supporter 8 of a base 
plate 2. As shown also in drawing 2 , the expansion bore section 18 to which the bore became large a little is 
formed in the inner skin of the end section of the sleeve body 16, and the thrust covering 20 is being fixed to 
this expansion bore section 18. The annular plate section 22 which projects in the method of the inside of radial 
is formed in the other end of the sleeve body 16 in one. Since the sleeve member 12 is constituted as 
mentioned above, it specifies the bearing space where the upper part was opened wide by the sleeve body 16, 
the thrust covering 20, and the annular plate section 22. 

[0012] The shank material 14 of illustration has a shank 24, and the thrust plate section 26 is formed in the end 
section (point) of this shank 24 in one. The thrust plate section 26 is formed in the shape of [ which was 
projected from the shank 24 to the method of the outside of radial ] a short cylindrical shape, and is held in the 
bearing space specified to the sleeve member 12. The peripheral surface of the thrust plate section 26 counters 
the inner skin of the sleeve body 16, and is arranged, one end face (it sets to drawing 1 and is a lower end face) 
of the thrust plate section 26 counters the inside of the thrust covering 20, and is arranged, and the other-end 
side (it sets to drawing 1 and is an upper end face) of the thrust plate section 26 counters the inside of the 
annular plate section 22, and is arranged. The above-mentioned bearing space is filled up with the lubrication 
fluid 27, and it fills up with it succeeding the gap between one end face of the thrust plate section 26, and the 
inside of the thrust covering 20, the gap between the peripheral surface of the thrust plate section 26, and the 
inner skin of the sleeve body 16, and the gap between the othen-end side of the thrust plate section 26, and the 
inside of the annular plate section 22 on parenchyma. 

[0013] The shank 24 of the shank material 14 is projected up through opening formed in the annular plate 
section 22, and the mounting-flange section 28 is formed in this projecting other end in one. The mounting- 
flange section 28 is projected to the method of the outside of radial, and the hub 30 which constitutes Rota 4 in 
this mounting-flange section 28 is being fixed. A hub 30 has the cylinder-like side-attachment-wall section 32, 
the disk installation section 34 prepared in the peripheral face of the end section (open end section) of the side- 
attachment-wall section 32, and the edge wall 36 prepared in the other end of the side-attachment-wall section 
32, and the edge wall 36 is attached in the mounting-flange section 28 of the shank material 14. The magnetic 
disk (not shown) as a record medium is laid in the disk installation section 34 of a hub 30, the peripheral face of 
the side attachment wall 32 is equipped with it, and a rotation drive is carried out in one with a hub 30. 
[0014] The inner skin of the side-attachment-wall section 32 of a hub 30 is equipped with the ring-like magnet 
38. Moreover, a magnet 38 is countered and the stator 40 is arranged in the radial inside. A stator 40 consists of 
coils 44 wound around the stator core 42 constituted by carrying out the laminating of two or more core plates, 
and the stator core 42 as necessary, and the peripheral face of the annular supporter 8 of a base plate 2 is 
equipped with the stator core 42. If it is fed by the coil 44 as [ to write ] a current is necessary since it is 
constituted, the rotation drive of the magnetic disk (not shown) with which a hub 30 and this were equipped 
according to a magnetic operation with a stator 40 and a magnet 38 will be carried out in the predetermined 
direction (direction shown in drawing 3 by the arrow head 46). 

[0015] Next, with reference to drawing 2 - drawing 4 , dynamic pressure liquid bearing equipment 10 is explained 
with drawing 1 . With the operation gestalt of illustration, as shown in drawing 2 , the radial dynamic pressure 
generating means 50 for supporting the load of a radial direction is formed in the inner skin of the sleeve body 16 
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of th£ v sl£eve member 12. It collaborated with the peripheral surface of the thrust plate section 26, and the radial 
hydrodynamic bearing means was constituted, spacing was kept in the hoop direction, two or more formation was 
carried out, and it passes through the radial dynamic pressure generating means 50, and it is formed from the 
dynamic pressure generating slot 52 of a ring bone configuration. While replacing this radial dynamic pressure 
generating means 50 with preparing in the sleeve body 16 or forming it in the sleeve body 16, you may make it 
form it in the peripheral face of the thrust plate section 26 of the shank material 14. Moreover, the thrust 
dynamic pressure generating means 54 and 56 for supporting the load of the thrust direction are arranged in the 
both-ends side of the thrust plate section 26 as shown in drawing 3 and drawing 4 . Thrust dynamic pressure 
generating means 54 of one of the two is formed in the end side of the thrust plate section 26, collaborates with 
the inside of the thrust covering 20, and constitutes thrust dynamic pressure liquid bearing means of one of the 
two. Moreover, the thrust dynamic pressure generating means 56 of another side is formed in the other end side 
of the thrust plate section 26, collaborates with the inside of the annular plate section 22 of the sleeve member 
12, and constitutes the thrust dynamic pressure liquid bearing means of another side. 

[0016] Real good spacing (spacing of 30 degrees) is kept in a hoop direction, and the six recess sections 58 and 
the six slider sections 60 are arranged in the other end side of the thrust plate section 26 by turns. The recess 
section 58 and the slider section 60 have spread in the flabellate form, and each recess section 58 is become 
depressed and formed in the concave from the slider section 60 which constitutes the above-mentioned other 
end side of the thrust plate section 26. Therefore, spacing of the front face of the recess section 58, this, and 
the inside of the annular plate section 22 which counters is large, for example, it is set as about 50 micrometers, 
and spacing of the front face of the slider section 60, this, and the inside of the annular plate section 22 which 
counters is small, for example, is set as about several micrometers. And the slider section 60 has the pad 
section 66 arranged in the downstream of the step section 64 which sees in the flow direction (the direction and 
opposite direction which are shown by the arrow head 46) of the lubrication fluid 27 shown by the broken-line 
arrow head 62 ( drawing 3 ), and is arranged in the upstream, and the step section 64. Opening of the one side 
face (side face which extends in radial) of the step section 64 was carried out to the recess section 58, and it 
has extended on parenchyma that it is also at the same width of face (radius lay length) in the hoop, direction 
from this recess section 58. The guidance projected parts 68 and 70 prolonged in an arc towards the pad section 
66 are formed in the hoop direction at the radial inner circumference section of the step section 64, and the 
periphery section. From the recess section 58, the lubrication fluid 27 which flowed into the step section 64 is 
turned to a pad 66, and the guidance projected parts 68 and 70 guide it, and prevent that this lubrication fluid 27 
flows to the method of the inside of radial, and the method of outside. Therefore, if the thrust plate section 26 
rotates in the direction shown by the arrow head 46 The lubrication fluid 27 of the recess section 58 flows into 
the step section 64, and the pressure is heightened in the step section 64. The lubrication fluid 27 with which 
the pressure was heightened flows mainly towards the pad section 66. In this way with the lubrication fluid 27 of 
the thrust plate section 26 which exists mainly between the insides of the pad section 66 and the annular plate 
section 22 of the sleeve member 1 2 Thrust loading which acts on the thrust plate section 26 up is supported. 
Since it is as writing, the recess section 58 and the slider section 60 (the step section 64, the pad section 66, 
and the guidance projected parts 68 and 70 constitute the slider section 60 from this operation gestalt) 
constitute the thrust dynamic pressure generating means 56 of another side. In addition, although the depth of 
the step section 64 is formed in the same-on parenchyma depth in that whole region with this operation gestalt 
In order to make smooth a flow towards the pad section 66 of the lubrication fluid 27, you may make it form the 
depth and in the shape of [ which spacing with the inside of the annular sleeve section 22 will dwindle towards 
the pad section 66 in the flow direction of the lubrication fluid 27 shown by the broken-line arrow head 62 if it 
puts in another way ] a taper. 

[0017] Keep real good spacing (spacing of 30 degrees) in a hoop direction, and the six recess sections 72 and 
the six slider sections 74 are arranged in the end side of the thrust plate section 26 as well as the other end 
side by turns. The configuration of the recess section 72 and the slider section 74 is the operationally same 
configuration as the recess section 58 and the slider section 60 which were prepared in the other end side of 
the thrust plate section 26, and is omitted about those detailed explanation. Therefore, if the thrust plate section 
26 rotates in the direction shown by the arrow head 46 The lubrication fluid 27 in the recess section 72 flows 
into the step section 76 of the slider section 74. The lubrication fluid 27 with which the pressure of the 
lubrication fluid 27 was heightened in the step section 76, and the pressure was heightened flows towards the 
pad section 78 of the slider section 74. With the lubrication fluid 27 of the thrust plate section 26 which exists 
mainly between the pad section 78 and the inside of the thrust covering 20, thrust loading which acts on the 
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thrust Opiate section 26 caudad is? supported in this way. Since it is as writing, the recess section 72 and the 
slider section 74 (the step section 76, the pad section 78, and the guidance projected part that leads a 
lubrication fluid to the pad section 78 constitute the slider section 74 from this operation gestalt) constitute one 
thrust dynamic pressure generating means 54. 

[0018] The thrust dynamic pressure generating means 54 and the thrust dynamic pressure generating means 56 
of an other end side of the end side of the thrust plate section 26 are arranged by the relation as follows. That 
is, corresponding to the recess section 72 of one thrust dynamic pressure generating means 54, the slider 
section 60 of the thrust dynamic pressure generating means 56 of another side is arranged in the other end side 
of the thrust plate section 26, and the recess section 58 of the thrust dynamic pressure generating means 56 of 
another side is arranged in it corresponding to the slider section 74 of one thrust dynamic pressure generating 
means 54 as shown in drawing 4 . Thus, by arranging the recess sections 72 and 58 and the slider sections 74 
and 60 of the thrust dynamic pressure generating means 54 and 56, it is avoided that the thickness of the 
direction of an axis of the thrust plate section 26 becomes small locally, and the reduction of rigidity of the 
thrust plate section 26 is prevented. In addition, when especially the thickness of the thrust plate section 26 
does not pose a problem, corresponding to each of the recess section 72 of one thrust dynamic pressure 
generating means 54, and the slider section 74, the recess section 58 and the slider section 60 of the thrust 
dynamic pressure generating means 56 of another side can also be arranged, respectively. 
[0019] With this operation gestalt, the annular crevices 80 and 82 (refer to drawing 1 , drawing 3 , and drawing 

4 ) are established in the inner circumference section of the both-ends side in the thrust plate section 26 of the 
shank material 14, respectively. The depth of the annular crevices 80 and 82 is the same on the depth of the 
recess sections 58 and 72, and parenchyma, in the end side of the thrust plate section 26, the recess section 72 
is mutually opened for free passage through the annular crevice 82 ( drawing 1 ), and the recess section 58 is 
mutually opened for free passage through the annular crevice 80 ( drawing 3 , drawing 4 ) in the other end side 
of the thrust plate section 26. And both the annular crevices 80 and 82 are opened for free passage through the 
through tube 84 of the pair formed by penetrating the thrust plate section 26. The air mixed in the lubrication 
fluid 27 which the through tube 84 of a pair acts as a spiracle for extracting air, and exists in the end side side of 
the thrust plate section 26 is led to the other end side side of the thrust plate section 26 through the through 
tube 84 of a pair, and is discharged by the exterior of dynamic pressure liquid bearing equipment 10 through the 
gap between the annular plate section 22 of the sleeve member 12, and the shank 24 of the shank material 14. 
[0020] Such various components of dynamic pressure liquid bearing equipment 10 are conveniently applicable to 
the spindle motor for a hard disk drive which can attain thin shape-ization of a motor, for example, carries out 
the rotation drive of the magnetic disk which is 2.5 inches by being set as the dimension as follows and setting 
up in this way as an example. For example, about the sleeve member 12, the thickness (axis lay length) of the 
thrust covering 20 is set as 0.8mm, and the thickness of the annular plate section 22 is set as 0.5mm for the 
axis lay length of the sleeve member 12 whole at 3.2mm. moreover, the shank material 14 — being related — the 
axis lay length of the shank material 14 whole — 3.6mm — the thickness (axis lay length) of the thrust plate 
section 26 — 1.8mm — the outer diameter of a shank 24 is set as 3.0mm, and the outer diameter of the thrust 
plate section 26 is set as 1.0mm for the thickness of a flange 28 at 6.0mm. It is related with the thrust dynamic 
pressure generating means 54 and 56. The depth of the recess sections 56 and 72 furthermore, to 50 
micrometers The include angle of the hoop direction of the step sections 64 and 76 to 3.6mm for the bore of the 
slider sections 60 and 74 at 35 degrees the include angle of the hoop direction of the pad sections 66 and 78 — 

5 times — the bore of the step sections 64 and 76 — 3.9mm — the outer diameter of the step sections 64 and 
66 — 5.6mm — moreover, the depth of the step section is set as 10 micrometers, further — again — the radial 
dynamic pressure generating means 50 of the sleeve member 12 — passing — from the dynamic pressure 
generating slot of a ring bone configuration — forming — the number of a dynamic pressure generating slot — 
regular intervals — 12 — the width of face and spacing (pitch) are set as 0.5mm, and the depth is set as 8 
micrometers for the include angle at 60 degrees, respectively. 

[0021] In the motor equipped with such dynamic pressure liquid bearing equipment 10 with reference to drawing 
1 and drawing 4 When the rotation drive of Rota 4 14, i.e., the shank material, is carried out to a base plate 2 12, 
i.e., a sleeve member, in the direction shown by the arrow head 46 ( drawing 2 ), according to an operation of the 
radial dynamic pressure generating means 50 The pressure of the lubrication fluid 27 which exists in the gap 
between the peripheral surface of the thrust plate section 26 of the shank material 14 and the inner skin of the 
sleeve body 16 is heightened, and the lubrication fluid 27 supports the load of a radial direction by this. 
Moreover, the pressure of the thrust dynamic pressure generating means 54 and 56 and the lubrication fluid 27 
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whiclVextsts in the gap between the insides of the both-ends side of the thrust plate section 26, the thrust 
covering 20, and the annular plate section 22 especially according to an operation of the slider sections 60 and 
74 is heightened, and the lubrication fluid 27 supports the load of the thrust direction by this. In this way, the 
rotation drive of Rota 4 is carried out in the direction shown by the arrow head 46 ( drawing 3 ) by making the 
medial-axis line 90 ( drawing 1 ) of the shank material 14 into the center of rotation. With this operation gestalt, 
in each thrust dynamic pressure generating means 54 and 56, since the recess sections 58 and 72 are formed 
among the adjoining slider sections 74 and 60, **** produced at the time of rotation of the shank material 14 
can be made small, and the value of the current fed into the coil of the motor at the time of acquiring desired 
torque by this can be made small. In addition, although **** at the time of rotation of the shank material 14 will 
become large if the outer diameter of the thrust plate section 26 is enlarged so that I may be understood easily, 
this **** can be made small by enlarging magnitude (area which the recess sections 58 and 72 in the both-ends 
side of the thrust plate section 26 occupy comparatively) of the recess sections 58 and 72. Moreover, with the 
operation gestalt of illustration, spacing of the peripheral surface of the thrust plate section 26 and the inner 
skin of the sleeve body 16 is smaller, and spacing of one end face of the thrust plate section 26 and the inside 
of a thrust plate 20 and spacing of the other-end side of the thrust plate section 26 and the inside of the 
annular plate section 22 of the sleeve member 12 are set up. Thus, by setting up, rotation rigidity (rigidity over 
the inclination for the medial-axis line 90 of the shank material 14 to incline to the center of rotation) when the 
shank material 14 rotates is acquired with the dynamic pressure of the thrust direction of the lubrication fluid 27 
generated mainly with the thrust dynamic pressure generating means 54 and 56, and even if the axis lay length 
of dynamic pressure liquid bearing equipment 10 becomes small, it can acquire sufficient rotation rigidity. If it is 
only small also by this that 1 set may be prepared in the direction of an axis in the die length of dynamic 
pressure liquid bearing equipment 10 and the radial dynamic pressure generating means 50 (dynamic pressure 
generating slot 52 of a ring bone configuration) is put in another way, the height of the motor using this can be 
made small as shown in drawing 2 in relation to this. 

[0022] Drawing 5 shows the deformation gestalt of the shank material 14. With this deformation gestalt 
correction is performed to the configuration of the step section. In addition, in drawing 5 , on the operation 
gestalt of drawing 1 - drawing 4 , and parenchyma, the same member attaches the same reference number and 
omits the explanation. 

[0023] In drawing 5 the step sections 96 and 98 of the slider sections 60 and 76 of the thrust plate section 26 of 
shank material 14' of illustration See in the flow direction of the lubrication fluid 27 shown by the broken-line 
arrow head 62, and it is arranged in the upstream of the pad section 100,102. It has extended towards the pad 
section 100,102 in the flow direction of the lubrication fluid 27 from the end which carries out opening to the 
recess sections 58 and 72, and each step sections 96 and 98 are prolonged in the hoop direction of the thrust 
plate section 26 at 3 corniform, and width of face radial [ the ] is dwindled towards the pad section 100,102. 
Write, and since it is constituted, location ****** 104,106 (only the projected part 104,106 prepared in the other 
end side of the thrust plate section 26 is shown clearly) acts on the inner circumference section of the step 
sections 96 and 98, and the periphery section as a guidance projected part. The lubrication fluid 27 which flowed 
into the step sections 96 and 98 from the recess sections 58 and 78 is guided at a projected part 104,106, flows 
towards the point of the step sections 96 and 98, and mainly flows in the pad section 100,102 from the point and 
its near. The configuration of others in this deformation gestalt is the same on what is shown in drawing 1 - 
drawing 4 , and parenchyma. 

[0024] In this deformation gestalt, since that fundamental configuration is the same on the operation gestalt 
shown in drawing 1 - drawing 4 , and parenchyma, the same operation effectiveness is attained with having 
mentioned above, even if it used this shank material 14'. Furthermore, since the step sections 96 and 98 are 
prolonged in 3 corniform, the lubrication fluids 27 fed into the pad section 100,102 are collected towards the 
point, and the pressure of the lubrication fluid 27 is further heightened by this as compared with the thing of the 
operation gestalt of drawing 1 - drawing 4 . 

[0025] As mentioned above, although the operation gestalt of the motor using the dynamic pressure liquid 
bearing equipment and this according to this invention was explained, various deformation and correction are 
possible for this invention, without not being limited to these operation gestalt and deviating from the range of 
this invention. 

[0026] For example, although the thrust dynamic pressure generating means 54 and 56 are formed in the both- 
ends side of the thrust plate section 26 of the shank material 14 with the operation gestalt of illustration, it can 
replace with this and these thrust dynamic pressure generating means 54 and 56 can also be formed in the 
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inside of'the thrust covering 20 and the annular plate section 22 with the both-ends side of the thrust plate 
section 26, the inside of the sleeve member 12 which counters, and an operation gestalt 

[0027] Moreover, although the inside of the thrust plate 20 with which the thrust dynamic pressure generating 
means 54 and 56 consist of the recess sections 72 and 58 and the slider sections 74 and 60, and counter these 
dynamic pressure generating means 54 and 56, and the annular plate section 22 has become flatness-like with 
this operation gestalt The dynamic pressure generating slot which constitutes a part of thrust dynamic pressure 
generating means 54 and 56 also in the inside of a thrust plate 20 and the annular plate section 22, For example, 
it passes, the dynamic pressure generating slot of a ring bone configuration is prepared, and the dynamic 
pressure of the thrust direction can be generated with the combination of the above-mentioned recess sections 
72 and 58 and the slider sections 74 and 60, and the above-mentioned dynamic pressure generating slot. 
[0028] Moreover, although the thrust dynamic pressure generating means 54 and 56 consist of the recess 
sections 72 and 58 and the slider sections 60 and 76 which have the step sections 96 and 98 and the pad 
section 100,102, it can replace with this and the slider sections 60 and 76 can also consist of operation 
gestalten of illustration as follows. That is, the dynamic pressure generating slot of for example, a herringbone 
configuration is formed in the slider sections 60 and 76, according to an operation of this dynamic pressure 
generating slot, the pressure of the lubrication fluid 27 is heightened and thrust loading can be supported. 
[0029] Moreover, with the operation gestalt of illustration, although the thrust dynamic pressure generating 
means 54 and 56 are established in relation to the both-ends side of the thrust plate section 26 of the shank 
material 14, respectively, when the load of the thrust direction which acts on the thrust plate section 26 by one 
side of those thrust dynamic pressure generating means 54 and 56 can be supported, those another side can be 
omitted. 

[0030] Moreover, although the radial dynamic pressure generating means 50 passes and it consists of dynamic 
pressure generating slots of a ring bone configuration with the operation gestalt of illustration It replaces with 
this, for example, they are the recess section and the slider section (with the step section which leads a 
lubrication fluid to the pad section) like a thrust dynamic pressure generating means. It can also constitute from 
a thing of the gestalt arranged in the hoop direction by turns, the pad section which supports the peripheral 
surface of the thrust plate section 26 of shank material through the lubrication fluid with which the pressure was 
heightened — having — with the thing of this gestalt For example, it passes and the dynamic pressure 
generating slot of a ring bone configuration can be combined. 

[0031] Moreover, although dynamic pressure liquid bearing equipment 10 is applied to the motor of an axial 
rotation mold, the sleeve member 12 is fixed to a base plate 2 and the shank material 14 is fixed to Rota 4 with 
the operation gestalt of illustration, it is applicable also like the motor of an axial cover half. In this case, the 
sleeve member 12 is fixed to Rota 4, and the shank material 14 is fixed to a base plate 2. 

[0032] Furthermore, with the operation gestalt of illustration, although explained to the spindle motor for a hard 
disk drive with the application of dynamic pressure liquid bearing equipment 10, such dynamic pressure liquid 
bearing equipment is conveniently applicable also to various motors, such as a motor for a CD-ROM drive, and a 
motor for a scanner drive. 
[0033] 

[Effect of the Invention] According to the dynamic pressure liquid bearing equipment of claim 1 of this invention, 
a radial dynamic pressure generating means is prepared for one side or the both sides of inner skin of a sleeve 
member which counters the peripheral surface and this peripheral surface of the thrust plate section of shank 
material. A thrust dynamic pressure generating means is prepared for one side or the both sides of one [ at 
least ] end face of this thrust plate section and this end face, and the inside of the sleeve member which 
counters. Since a radial and a thrust dynamic pressure generating means are arranged in relation to the thrust 
plate section, axis lay length of shank material can be shortened and magnitude of the direction of an axis of 
bearing equipment can be made small by this, moreover — it is also at the dynamic pressure of the lubrication 
fluid generated by the thrust dynamic pressure generating means by setting up very small spacing of the end 
face of this thrust plate, and the inside of a sleeve member while setting up the outer diameter of the thrust 
plate section comparatively greatly — rotation rigidity **** of bearing equipment — things are made, and even if 
the die length of shank material is short, sufficient rotation rigidity is securable. 

[0034] Moreover, according to the dynamic pressure liquid bearing equipment of claim 2 of this invention, since a 
thrust dynamic pressure generating means is formed in the both-ends side side of the thrust plate section of 
shank material, the load of the thrust direction which acts on the thrust plate section with the thrust dynamic 
pressure generating means of these pairs can be supported certainly. 
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[0035] Moreover, according to the dynamic pressure liquid bearing equipment of claim 3 of this invention, since 
the recess section with large spacing with the inside of a sleeve member and the slider section with the small 
spacing are included, in the recess section, resistance by the lubrication fluid becomes small as compared with 
the slider section, therefore the thrust dynamic pressure generating means formed in the both-ends side of the 
thrust plate section of shank material can make small **** at the time of rotation of shank material. Moreover, 
the slider section has the pad section and the step section, and since the step section turns and leads a 
lubrication fluid to the pad section, the pressure of the lubrication fluid in the pad section can be heightened. 
[0036] Moreover, since according to the dynamic pressure liquid bearing equipment of claim 4 of this invention 
the step section of the slider section is seen in the flow direction of a lubrication fluid and is arranged in the 
upstream of the pad section, the lubrication fluid of recess circles is led to the pad section through the step 
section, and can support the load of the thrust direction through a lubrication fluid in the pad section. Moreover, 
since spacing of the step section and the inside of a sleeve member is larger than spacing of the pad section 
and the inside of a sleeve member, the lubrication fluid of recess circles is led as necessary through the step 
section at the pad section. 

[0037] Moreover, according to the dynamic pressure liquid bearing equipment of claim 5 of this invention, since 
spacing of the step section of a thrust dynamic pressure generating means and the inside of a sleeve member is 
dwindled in the shape of a taper towards the pad section in the flow direction of a lubrication fluid, the fluid 
pressure while a lubrication fluid flows through the step section is fully heightened. 

[0038] Moreover, since the guidance projected part is prepared in the inner circumference section of the step 
section, and the periphery section according to the dynamic pressure liquid bearing equipment of claim 6 of this 
invention, the lubrication fluid from the recess section is guided at a guidance projected part, and flows certainly 
in the pad section from the step section. 

[0039] Moreover, since the slider section and the recess section of a thrust dynamic pressure generating means 
of another side are prepared corresponding to each of the recess section of one of the two's thrust dynamic 
pressure generating means, and the slider section, respectively, even if the thickness of the thrust plate section 
becomes comparatively thin, sufficient rigidity is securable according to the dynamic pressure liquid bearing 
equipment of claim 7 of this invention. 

[0040] Moreover, since according to the dynamic pressure liquid bearing equipment of claim 8 of this invention 
the thrust plate section is penetrated and the through tube is prepared, the air mixed in the lubrication fluid can 
be discharged outside through this through tube. 

[0041] Moreover, since according to the dynamic pressure liquid bearing equipment of claim 9 of this invention a 
thrust dynamic pressure generating means is formed in the both— ends side side of the thrust plate section of 
shank material and these thrust dynamic pressure generating means has the dynamic pressure generating slot 
established in the slider section of the thrust plate section, the load of the thrust direction which acts on the 
thrust plate section with the thrust dynamic pressure generating means of a pair can be supported certainly. 
[0042] Moreover, according to the motor of claim 10 of this invention, since it has dynamic pressure liquid 
bearing equipment of claim 1, the effectiveness of the dynamic pressure liquid bearing equipment of claim 1 and 
the same effectiveness are attained, and thin shape-ization of the whole motor can be attained, moreover — it 
is also at the dynamic pressure of the lubrication fluid generated by the thrust dynamic pressure generating 
means by setting up very small spacing of the end face of this thrust plate, and the inside of a sleeve member 
while setting up the outer diameter of the thrust plate section comparatively greatly — rotation rigidity **** of 
a motor — things are made, and even if the die length of shank material is short, sufficient rotation rigidity is 
securable. 

[0043] Furthermore, according to the motor of claim 11 of this invention, since the recess section with large 
spacing with the inside of a sleeve member and the slider section with the small spacing are included, in the 
recess section, resistance by the lubrication fluid becomes small as compared with the slider section, therefore 
the thrust dynamic pressure generating means formed in the both-ends side of the thrust plate section of shank 
material can make small **** at the time of rotation of a motor. Moreover, since the step section of the slider 
section is seen in the flow direction of a lubrication fluid and is arranged in the upstream of the pad section, the 
lubrication fluid of recess circles is led to the pad section through the step section, and can support the load of 
the thrust direction through a lubrication fluid in the pad section. Moreover, since spacing of the step section 
and the inside of a sleeve member is larger than spacing of the pad section and the inside of a sleeve member, 
the lubrication fluid of recess circles is led as necessary through the step section at the pad section. 
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[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fragmentary sectional view showing the important section of one gestalt of the motor 
equipped with 1 operation gestalt of the dynamic pressure liquid bearing equipment constituted according to this 
invention. 

[Drawing 2] It is the sectional view showing the sleeve body of the dynamic pressure liquid bearing equipment of 
the motor of drawing 1 . 

[Drawing 3] It is the sectional view which looked at the shank material of the dynamic pressure liquid bearing 
equipment of the motor of drawing 1 from the upper part 

[Drawing 4] It is the perspective view showing a part of important section of the shank material of dynamic 
pressure liquid bearing equipment in a cross section. 

[Drawing 5] It is the perspective view showing a part of important section of the deformation gestalt of shank 
material in a cross section. 
[Description of Notations] 
2 Base Plate 
4 Rota 

10 Dynamic Pressure Liquid Bearing Equipment 

12 Sleeve Member 

14 14' Shank material 

16 Sleeve Body 

20 Thrust Plate 

22 Annular Plate Section 

24 Shank 

26 Thrust Plate Section 

27 Lubrication Fluid 
30 Hub 

38 Magnet 
40 Stator 

50 Radial Dynamic Pressure Generating Means 

54 56 Thrust dynamic pressure generating means 

58 72 Recess section 

60 74 Slider section 

64, 76, 96, 98 Step section 

66 78,100,102 Pad section 

68 70 Guidance projected part 

82 Through Tube 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[0004] 

[SW^l/Jr^it^SS] C©J:5&S&EES£#flll 
g (35fc»C*l*«Afc*-*) tfSSttT *i. >*© 
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s <£fc«cft£{i*;fc*-*#i*s<fc-r*) i. ©as 

#£cg;*£fii«-r£ci#T , t-r. cceijceaor 
fH£gg©[sigraHfe&*p< \mm&fr^< n& 

tei tfx y - :/g!5*t©-asK:«g*i#£ o . c ©d®« 
©*frift4„ 

X0 [0 00 5] *^©afi«J«. f4SMt<DS3*iM<T«> 
[0006] *mi<Dm<DE(fM. ftftKMtiM&Zn 

g£«*.fc*- * *a«-r 4 c t r* 4. 

[0007] 

[RHfcJKBrt^fctf)©^] *f8P§tt. xy-^Wst 
i. tt^y-^awttc»ur«»W«:Bl6S*Er*«ii 
SBttf £ . SfftSBt* i X y - £ ©K©HBR«:3t« 3 

U- Fa5©SM*jJ:0:c©Mffii*ttSjt--5X U-^SBtt 
©F«3Jaffi©l-»-rti^— 35"*fc«5R^Ktt. ^S?T^HSfi 

0. mf^x^x h^u- hgp©ii>fe< it— #©4fgS*s 

io*c©^®i*fr6j-r4x y-^8Bt©rt®©i>Tti*« 
7X hs&ffi^^g^w6nTi^ci*!|#mi-r4 

^x h^u- hgp©^ffi48«to : c©igH{c>[t(6]T4x »; 
-^•gm©rt^BB©— ^* fc(i35^r«: ^ ^7^1104 
^®**S:W6ft t ccx^xhT'u- hSiJ©^»5:< it 
-^©ffiMfcJrcfcciSSi^ffij-rsx y - -7mt<Df*} 
ffi©-* is x ^ x f »H^#e**SW ^ 

ft. x^x h^u- hg|5«:Kaur7j?r>»v*ij:a t X7 

©gs*@<-rsci*st?#. cn«:«to-c«s^K© 

¥4®*|S]©^^3 i S:^3<-r4Ci*srir4. Sfc. X 
(C. C©X7X h7*U-F©«ffiixy-^*g|3*t©F*iffi 

i©IHHI**»K:/h3<RS'r«Ci«:J:->r, XvX 

or«iS^s©i5iismi4»4ci*i-c#. #gwt©ss 

*s@<T*>^ttB«H«4*5t«f5Ci*«-C*4. 
[0008] stunt*, xy-^attti. KX'J 
-^a$«{c*fLrta*tW«:ll3SS«rc*4*iiglJ«i. Ik 

»i . mrfB*4aj*t i x y - ^aw*©t»rti*»— *«ci» 

so 3nfcn-$i. ga-$K8f sn&7n> hi. 



C4) 

S 

*-5fCc*$^r. ftriefiitastttt. *<D<p>cmfflfiffi§B o 

^ x h 7- u - h sa<Dmma «fc v c <omw £ *f ftf ■& x y 

f)ti-c*so. mrtex-^x hT-u- h§p©4>&< «t4>— # 
©&®fcJ:tR:©s8ffi<!:*fr6rf sx y --imtvnmv 

fc»©X5x httEI^*IWttW6ftTb».5e&*» 

K£f -Siifcfc. c©x^x h^u- hoigffii^y 

i£#©»Erfc or *-*©lHligB!lte»* c <ta*r#. 
*MH*eM*S#fi<rfc*#ttB*KMtt**«T*ci 20 
#r#S. 
[000 9] 

[»H©*Jt©JBM] J&HF, aWHH*#JHOr. 3£ 
RJNKClH!r«. BIS. #fBW(Cfie5«bffifcf*tt§ 

*S. 01K*Jl»T. 0^n©*-*«:. "t-X:/U-h 
2<b. CC^-X^U- h 2tcS*bT9f3£*iSj(C@ISre 
I&3*x*ci-£ 4 *{f*r <-X^U-h2B< 

r &9K*£tttt 8 *s— attest* 6titi,>s. 
[0010] wsKM#m&mm. 1 o«. ^-x^v- k 

t/cn-ir4*[3IRSSE«:30#"r*. 07K©«rJE8£<**i& 
3§SM10«. xy-^Bfi 2ix'j-ygWi 21*3 
{CHKaSEKffiKStlfclttmtl 4£*«*.. xy-:/ 
MsTi 2#s^-X7 , u-h2K:H«;*n> «ftfltt*14;P 
cj-*4«:>Sigi*tt-ci,>-5o 40 
[001 1 ] H?f©X 9-7flStt 1 2 fsntst*© 
xy-^:«*i 6***.. ^y-^*#i6CHBll 
(TMBK) — h2©iSi£38$g|58©l*JJaffl 

«cH5£S*ir<,>.&. 02 5 «:> * y-o-^ffc 

1 6©— JBflkDrtmBtci*, <aofcS 
*rt&SH 8*JMJh, cwft^rtSSBl 8KX7X 
h*M-2 0*s@3£Sn-Ct,>-5. xy-^16©(l 
«»(<:«. af^^rtafK&ffl-raaMfc^U- h§&2 2 

tf-ttfltycgwfcnr xy-:/a*ti 2«. ±a 
L/fc<fc5«c*fiKsn-ci»s©-r, xy-^*!*! 6, x 50 
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^x o*jJ:wstt^u- h§P2 2fc«fcor. 

[0 0 1 2] 0^©$!&S|J**1 4ti«M2 4€*U C© 
fASI52 4©-^^ (SfciggB) (CBX^X h^U-hSP2 
6#s-ttfttCRt*6*-l?l>S. *9*h:7U-H»2 6 
tt. lftSR2 4*>6¥S*l^^{c^ffll,fc3Sn®JBtt{C 

§stirt»4. x^x h^u- hgp2 6©jg®«xy- 
^*fti 6©rtSM«:*fi6]urieg$n. x^xh^u 

- hSP2 6©— #©ig® (B 1 K*jl>t:TflWO«H> « 
X5X 2 0©F*}®{C*f|6jUrl3g;*ft. *fcX 

^X h^U- hg)52 6©ffe^F©^ffi (H 1 «C*JC»r±fflI 

©Jg®) ttSRr/u- f-«B2 2©rtffi{c*fr6jL/-ciBas 
nri»s. s^ss#2 7». ±e*«2iiiiK:3fc»s*i. 

X^X h 7 ls- hgB2 6©— Jj<DjgmtZz>X 
2 0©f«5M<!:©ra©ra®. X5X h:7"U- Fg|$2 6©S 
lixy-^l 6©F*3JSffi<!:©li8©IHIISL fcJrtfX 
5X h7-U-hgB2 6©f6^©S5®<tStK7-U-Fg|52 

2 ©f*3® 4 ©ra©HiSK:sgst.u*K u 2 n s . 

[0013] IftgiJH 1 4©#SB2 4«. aw*^u- hgp 
2 2(C»fiSStl«JIP*iiO-C±*(C^taL-Cte«3 > C 

tBbrfcf). c©^7^>y§|5 2 8«:> u-ZA^n 
flrr*^^3 oj&JH^snrc^. ^ou, Fran* 
©#MSP3 2i, wass 2©— ffise (nffiagas) 

Jl®(c|9:We.n/t7 r ^Xi'tgg8P3 4<i:. fflJS»32© 

ia^SlftiL/r©^^-/^^ <H^«r> ». 
0©f r -^ Xi'4EgSIJ3 4CcigS3*i. ^-©fflij^3 2©*f 

[0 0 14] ^^3 0©ffilMSi53 2©rt^ffiCC«y>:5/ 

h3 8K*r(SjL/-C-e©^^'|nJF*3ffliI«:«X7 : --5?4 0*l 

h zmm-rz c t k «t or 8tij£ § txix^- ^ a r 4 2 

i. Xt-$374 2«:ffS©<!:*Jt){C#3!)inita^;l/ 

Xf-3(4 0iv^^3 8iCDlMl^ 
i7 (Horttr) *^^^|6J (E3{C^en4 6r^-r7!F 
[0 0 15] &(C. 01 <bi€.{CS2~04*#MO 

r. noEaEfm^wi ofcoc^rsiKTs. 0^©* 

SSJ^SSr». H2KS%^J:5«:, xy-^gp«i 2©x 

y - 1 6 ©F*3^®{C «» 7 S?TJ1/* !6]©jSS?:^: 
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mjjm&mmzm^-cmkBi&ztitc^ y > ^->j& 

S6BE^#S5 o x y i 6 icm-f* c i cc 
^r. $fc«xy l etcgw-Siifeic. ftt 
SW* 1 4©X5X h ^U- 6<D^ilffiCCg;^^d; 

X^X h:/U-- hgJ52 6©M&Hfai. X^Xh;£ 
(Sj©^a*3m-r-5/c«6£DX 7 X MbES|£^K 5 4. 10 

5 6#ieig:;*n-ci,>£„ Jt#©x5x nbE^^iss 
4«. x-7Xh^"u-hgp2 6©— ^ffi«:g;we.n. x 

^X h2//\--2 0©rtM£t8fi&b-cJ}-:fr©x^x HS6EE 

6*1* ^'J-^Sttl 2cD^7*U-hS52 2©|*3ffi<t 
[0 0 16] X^X h7'U-hg|52 6©ffiSgffi«:« > ^ 
•feXSB5 8 £6iI©X7^#8B6 0 t#&.Klcm&2tl 20 
Mfli^Xis*)^ £y-teXgB5 8BX-7X hgP2 

6 ©±5Bf6S® zxvj dmeofr zwmcm 

^S»6iT,Tl>5. IfcAioT, y-feXgi$5 8©ftE 
t C ni^lSj-r SSItfiTV-. h SJJ2 2 ©ft® i©fflfil« 
fc£;US5 0 MmfIKfc:g5£3*K &tc7.=7 4 

ovwrntztititifa-t z>mK7v-- hgp2 2© 

*bT, X^-/^g|56 0«, ffi&fg^EP6 2 (03) 
-C^-Tiljt^ 2 7 ©Si&fcfrlS] ( £cHJ 4 6 XffcT -ftfa <£ 30 

K*rar%) «cMr±^ffl]{ciBg:3n.5x^-?7-gp6 4i 

X^i'7 , ^6 4©T§SffliJK:i2i9:Sn-5^f FgP6 6£*T 
l/ri>-5. X?^ ^6 4©— fflijffl (^S^ftKMtfS 
PJM) W> y-feXBB5 8KPinL, C©y-teXg&5 8#» 

e.s#jfiiK:ii»±i^-©ifi (#s*rfi)©ss) riot 

ig|*}3SS56 8. 7 0**HW6*lTt,>.S. |grt^SP6 8. 
70ti. y-feXg&5 8*>e>X^?:/gB6 4k:SS&ALfc$8 
»ift#2 7 £A »F6B CClfllWr *rt 0. C©il?fr8fS# 40 

2 7 *^a^rsi^*i <fco*^fc«a6-rs©*i»±-r 

6. Ufc#oT, X^X h^U- h352 6*^(14 6 "C 
^-r^KHIItrSftSi, y-feXffl55 8©iHtW&<*27 
ifiXTv^m 4KiifeAU Xfv^&i6 4l,CXt<DS. 
;*7rt*lS«>6*U JEfc**ii»&6*lft:ia?t8&*2 7*i±iL 

-hSP2 6©iil/T^t» FSP6 6iXU-^8PWl 2 
©fgWT'U- hgP2 2©f*3ffii©ISK:»a-rSffl?f^ 
27(C<t- 9 t > X^X h^U- F-SJJ2 6 (C±^f{Cf^ffl-T 
■5X5X H3«a*3?#<**lS. #><©£*$9 •?£>£© 50 
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r. y-fexgi55 sfej^x^^ase o (c©sii®&t<g 

8. 7 0*5X^#SI56 0*8Jfi£-f*) W^5^ 
tt. Xfy^aJ64©gg5{t > ^©^^(C*jt,»-C*®± 

esjc^wco^atr^rxA-xtc-r-sfc^K:. -e©gi 

3 . ft!"f £ <!: SttX y - ^SB 2 2 ©rtffi <!: omMftK 
£fc£EP 6 2 r^-rrS^iftte 2 7 ©SSS&^rSj (c Kgp 6 

6 (cfcw r SBfrr-S f— ^«(c^R£f -S «fc ^ ic u x h J: 

[0 0 17] X5X h^U-hgi52 6©— ^ffitCfe. 
©ffeSffitPiaK^ S^]{C*»±^raRI (3 0g©ffl 
Pi) *g^-C6<l©y-bXg|57 2<i:6<l©Xv-rirg)57 

4<t*i3?5:«cKg:3n. y-fexgp7 2*jctofX7^^gi5 

74©#fig«. X^X h:7"U- hgP2 6©f6^§M(Cg9:W 
P.nfcy-t2XgB5 8*J«fci>'X^-r #356 0 £*it_h|S)— 

©«ffiS-c*0> -eti6©i$i!ffl*i^?8K:-oi,^-C(t*BS-r 

3. Wc)i5-)t, X^X l-T'l/- hg|52 6#^E|74 6-C 
^■T^JClill&SnSi. yfeXgg7 2rt©?S?fSSft:2 
7*5X7W^g|J74©X7-5'7'a57 6tciiSAL, X-r-^ 
^S|J7 6 Kr?S^*2 7 ©EE2>a*ie#>6*-l. 
ai)6nfc?@?tdfeft2 7*JX^Y^gP7 4©/N*-y KS1J7 8 
KfoJWTzjgS&Sn. iP< bTX^X h^U- FSP2 6© 
■? KSP7 8 <bX^X h 0<DftW£<D 
Mic&&-t2>fflmi&#2 7(C«fc- 3 r > X-^XhT'U-h 
gP2 6{CT^(cfPffl-rsx^x hit^StlS. 3&» 
<©i*j«3t?*-S©-c > y-fexgp7 2 4sJ:o : x^wyg|5 

7 4 (C©*te0.^r»Xx y^gP7 6. ^»K«J7 

8 . is J: C^j@?#SSf*«r /< v KSB 7 8 tc^l < IgF^awX 
7^yg|J7 4*«teS-TS) *i-*©X^X hgfrJI|6£^ 

[0018] X^X h 6©— ^®©X^X 

h IttlElfe£3M£ 5 4 i -e©f6^S©X ^ X h 
185 6 i«, ^©ifcO©W«K:SBi9:3*T.-ct,^. -T^c 
t>%. S4(C^-Ti*5<3. — *©X^X 
54©y-feXg)J7 2K*fIt:DrX7X h^U-FgP2 6 
©ffeffilifC ». ffi*© X =y X h abS^^IS 5 6 ©X ^ 
^ ygp 6 0 *sfBI9:3 ti . S fc— *©X ^ X h S&JEfS£* 
S5 4©X5-f ^SP7 4iCttfcbX. ffi^©X7XhS6 

ffi^*^IS:5 6©y-fexgU5 8*tfBS;3nrt,^ 0 c© 

J:5«:X-7X h8&HE£S£3M25 4, 5 6©y-feXgfJ7 
2, 5 8*J<fcO'X-7^ygP7 4. 6 0 4I5l9:-r-5C<bK: 
«fci>r. X^X H7'U-hgP2 6©#^(fiJ©/?$*^ 

gpa«j{c/h§ < tezct&mmzti, x-?x f^u-fsb 

2 6©WttfiT^K?±$nSo X5Xh^U-h 
SP2 6©J¥3*^fcWSiife6J5:l»lS^CC«. -#©X 
^X h«lffi^*©5 4©yH2Xg|J7 2*JjrO f X-5W ^ 
357 4©#<rK*fjSLT. ffcfr©X-7X Hl)ll^^#|g: 
5 6 © y -feXgiJS 8 *J J:c;x ^ ^356 0 **n^tll3 
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[0 0 19) c<mmmv\t. #gp«i4<D^^^h 

tl. mtRW8&8 0, 8 2 <HK 03 *5<fctf04#M) 
X355 8. 7 2 0Dgg3<!:*S±l^— ^Xh^ 

l) *^i/ru«fe^»7 2 3Wia«:JBisti. x^xh 

^U-h«2 6©ffi«BCc4»l>rt3atttaSB8 0 (B 

3. H4) */M^r 1^2^95 8 3&sfflS«caaS*irc* 10 

fit, IV9RKISIS8 0. 8 2^Wh^U-F 
352 6*«aLr«jaE3tlft:— *f©»ffl?L8 4*/rUT 
MStir^S. — McD«a?L8 4«, £A*ft<fcat> 

ffi(»j{c??aE-rs}wfSfe#2 7ectBAb/csm«, -»© 

*t5»*>tt, 2©«K:*U-h«2 2±l& 

SB*t l 4 (DIASP 2 4 4 ©faofffll® *il IT S&ffi«£f£ffi^ 

ga i o (Dj*»«:»iasti*. 

[0020] C<D& 5£»ff^f***§SSH 1 0<DS«« 20 

^fpJ(DS$^:3. 2mm^ X ^X h 2 0 CDJ13 

(«i«D6rrtl©»S) *0. 8mm«:, S8t^U-K8B2 
2£>J1££0. 5mm{Ctft^o £/t#gi5fcfl 4KIS 
Ut, «8Wl44ftfl)l*aD5n5l©fi3*3. 6mm 30 
(C--^9Xh^U-h92 60J«-3 (*»^©g?) 
41. 8mmtc, :7^>^SB2 8<DJ¥££ 1 . Omm 
fc % #SJ52 4<£>if&£:3. Omm^ X^X h^U- h 
SB2 6(Di*&£6. OmmaitJ. X^X 
HttEE»*#a5 4 i 5 6teWl/t\ y-feX«5 6. 7 
2CDgil3*5 0 Mm$t, X^#IH56 0. 7 4(DrtS?r 

3. 6mm^ X-r?:/gP6 4, 7 6 ©H*lBl©ftfl[* 
3 5gfC ;^F»6 6, 7 8 ©jg^rfiioftft* 5S 

*^?:/»6 4. 7 6<Dftg£3. 9mm^ 
9rftf6-4 a 6 6<DJ*S£5. 6mm^ tttt^'vzf- 40 

SBtt 1 2 t?T JMHE9I£¥R 5 0 *^ U > > 

(f-^) **n^no. 5mm^ -e-<Dgg3£:8 urn 
[OO2 1]01fe<l:^4^#MUt, C<D<fc5tt«j 

4, Tttt>*l»aWl4*«*H34 6 (02) -CTn-r^foI 50 
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Wot, sunn 4cdx^x h^u-hg?2 e<omm 

E£££^S54. 56, »ecx^*»6'0. 7 4©ff 
2 0*J J:C«»K^U- h§&2 2<DF*J®<tCDfg<D 

im<c#CT«aHHfttt2 toeaw^^ cntc 
<t o r mntm» 2 7 » x 7 x h jav-r 5 o 

*i<U v a-*4tt, ttSPW 1 404iAfMR9 0 (H 
l) *@K*^4Lr5aEn4 6 (H3) r^r^r^tca 

©54. 5 6(c^r, mmrzxux&i 4. 60 

©mtCU-fe^SPS 8, 7 2#tfctf 6ftT(,>£CDT\ IftSP 

c n cc J: o r §fMo h j u ^ * m a ^ - # © =3 ; v 

»;-fe*«B5 8. 7 20^? (X^X F^U-FSB 
2 6<DWffi®te*5tt& ! ;-feXg&5 8. 7 2(DA^-Sia 

:/U- FSP2 6C[>— T^COSgBiX^X h^U— h 2 0<7) 
rtffi4<DHPi, *<t^^^h^U-h«2 8<0iBc&<E> 
^ffi<bX U-^gP« 1 2<D3g»;^U- hSP2 2CDP«9ffi<!: 
©raPS«v «^ F^U- F82 6©«iixy-y# 

Xh»ff|8**S5 4. 5 e«cT«*sn*aw»j»»2 • 

1 0©(M»*rtIO*S3W/hS < ft-^t fc^ttEME 

7^TiVttEEA£#S5 0 (^U>^- 
>»R©»BE»*III5 2 ) 1 «Rtf*<D* 

r« cigars. 

[oo22]S5«, 1 4 vgm&mziTik 

[0 02 3] S5CC*5l>r, a^(Dl*glWl 4' 
X h^U- FSP2 6(DX^>rySP6 0. 7 6©Xfv^ 
359 6. 98«. aaa^6 2r^^i*{*2 7<Z)» 
Bte&lSJtcST^^ ? pff 1 0 0 . 1 0 2 <D±ift<Ufc:I2i9!3 



n 

KDffiBSl-ftfotC'tv KSSl 0 0. 1 0 2 tcfottrmvx 
is*). &Z7-v7%H9 6. 9 8ttX5^ hg&2 
6©J§;£[SjK:H£lt*«:5iO\ ^©*S^©*I«. ^7 

kspioo. io2{c$ivxmm2ti-a,>z. ip<mm 

^gpcc(4g-r^gp 1 0 4 . 1 06 (^7XF^U-h 
SP2 6 ©ffc^ffitCfSW 6tlfc^gP 10 4. 1 06 ©#<PJ 
MBcaVT) *^f*r^as<i:L-C^fflL. 'J-fe*g|S5 8. 7 
8*>P.^7 i y^gi59 6. 9 8*C«EALfc?S?#d£#2 7# 
3SS&10 4. 1 0 6«ClgrtSnrXf -y^a59 6. 9 8 

©fti&SBtcisjWTiSs&sn. Si ur-?-©5fe^gs*jj:o- 
•e©$fi8a>&;-? * ksp i o o . 102 tofens. c©^ 
B&mia<svz*:<D{ei<?>mmz. m 1 -04^1-^0 

[0024] CCD^JfcJfcSgtCte^-Ctt, '-e©**^^ 

c©f4gptti4* *fflc>-rfe±^ufc<t^©f^ffl^* 

**jfe£3ftS. 3 6fC. *:/gf59 6. 9 8#H#tfc 

icmrc\,*z><D-e> kssi 0 0. io2{cii*&3*i 
■5iSjt^2 7«ig-©^sp«:rsiwr*«&6n. cn«c 
<fc o x mm%i» 2 7 ©i£^ »*. ui-@4 <ommmm<o 

[0025] «±. *^«:fieoi6ffijst*ii{isiia*ij: 
c?ch4ffl^fc*- ^©*Jfejf5.t§«c-pu-c§i^ Lfca*. 
*^«cn6366»!H«:^3n^fe©-C«ife< > * 

^©ffiH*3a)Kr-5£:i*<. a*©^j&. ^je^w 

[002 6] /ci^.tf. S^©HiS0S§T?S*. 
8&ffif6£#&5 4, 5 6*s#ep«l 4©*5X h7"l/- 

hgP2 6©M^DBfctS!W^»nrus*i > cntc^r. 

Ctl^7^ hSbJEE^^S5 4. 5 6*. ^7^h^ 
U- F-SP2 6©MfiSffli*ttfiI-rS^y-^gi5ttl 2©F*3 

h§02 2 ©FTOttiSW-SC <tfcr#£. 

[0027] C©^S6^S§-C«, 
£#©5 4. 5 6*i'J-feXgP7 2. 5 8*5^^7-/^ 
g&7 4. 6 0frt?mi$.21n> Cfte>lbBE26:£#©5 4. 

bSH2 2©rtE;WiItKK:&-3Tt,>S#. X-?Xh:7> 
-h20fc<fci>*iBt£:7'U-r-hg|J2 2©F*9ffiKfc. 

HbEEffe£#©5 4. 5 6©— gB4«fiST2>abE^ 
p. fc t *. tf^ V > >J&tt©»EEffe£8l*©W . 
±IByHr^a57 2, 5 8feJ:W7 A *tUl 4 . 60i 
±sat&ffi2S£?t <fc &c J: r x 5 x f- ^©l&JE 

[002 8] gfc. 0m©>*&&J&fiSt?te. hS&tt 
#S£#©5 4. 5 6*1. >;-fe^gP7 2. 5 8i, » 
^SP96. 9 SfcJcCf^'f FSB1 00. 1 0 2*«ti 
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«xT. ^60, 7 6*^©«fc^{C^-T-5C 

ife-ClTS. -r**D%/^7^^Si56 0. 7 6Kfci^. 

#^?»©tfUil{Cj:oTiSHIjjittt2 7(DEA4«»T^7 
X h J: 5 KTS C i fcT* £ . 

[0029] tit. am&&w»tx*\ s&mt 1 4© 
hgp2 6©MJg®«cHaur-?-n-enx 
7X ht&ji2S£#©5 4, 5 6*isw6*vt:t,>.&as > -e 

h6©^7^ H&EE3££#©5 4. 5 6©— ^TfCfcoT 
io hT'u- hSU2 6«:fPffl-r.5X7X h*iS]©fiiw 

*?m?Z>cLifix* ^ta6©ffe;£*^Bg 

[0 030] £/c. @^©|£66J&firCte. 9t?TJH6BE 
£l£#©5 >y*->^l*©liill#££j$t*>j=>8t 

ffift^brlSW©^ 7 ^ h ^ U- hSP2 6©J§®£ 

20 nfc^©fe©*>e.»BS«-sc<!:*>-c#. c©0gg©fc 

©£. /ci^.«-->;>^->^©«lffi^^<!:*iffl 

[0031] £tc. mtaomm&fisreiz. ^jSMim^ 

SE1 O^rfAIUteMC^-fKS^L/. xy-ygpMl 
2 4<-^^l/-h 2K@^L...f*SI5l5j 1 4*n-:5f4 

ks^l-ti,^**. #@^M©*-^tct>pj«fc®ffl-r 

5Ci*irS5. C©«^icB, x>;-^g|5Ml 2#a 

-5f4«:@^?ti. wajwi h 2tcm 

30 [ 0 0 3 2 ] $ 0^©5IJS0«§-C«. «JESSE<*fS 

CD-ROMffiS6ffl*-3f. X* + ^-|glt(ffi*-$ 
??©«* ©*- ftc *> JffP^tcS^-r £ C i *i-c# S. 
[0033] 

[%i?H©3J!lHi] *^?g©»*S 1 ©SftBESSftW^^Stc 
<fcntf. «|SPM©X7X hSP©JS®teJ:?/c© 

SM{c*frS]-rsx y -T^tt-©^®©— -Jstfcvmis 

40 -hgB©4>&< i*>— ^©SM*$J:^C©^Si*hfiJ-r 

•s x - ^swt©rtffi©— fc«5s:SK: ^ 7 x h mm 

VThto&v*?* httffi#i£*©#ffii8:i*fts©-e. 
mmt<Dmwjm<D&2zm<?z>c±*fi-c%. cncc 

■c#s. hT-U- h§P©^4Jt«8fl«J^:lf 

y - imt ©rtffii ©raps*#m«:/h$ < aje-r set 
so 8li)S£tt©8&ff-c o r#$^S©@ISR9ttf?6 c tifix 
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#^©g3#&<Tk£#&IIlf^te£Sg&-f.£> 

hi&E^^sasfatfeft*©-^ c*i6-*f© 

[00 3 5] #$^©l»3SS3©Sfrffij£#fl&£il 
gicfcftfcS. $SgJ5*t©x^x h^u- hSBCDM^Sfcia: 10 

i<oifflfB*i^:#t» y -fe^gB<!:-e-©KPg^/h3 t,*x 

^SP{«H«f SSSf**^' if F8l»c|6jWrig<©-C. FSB 
«:*$«• £ S?tzfe(*©)E^^* -5 c <fc #r S 
[0036]*fc, #^©»#3l4©l»jEi£{*$lllSgE 
gfcfcftw:. X5^fliOXf!.^9tt 1 ffl?#i&<*©?S 20 
Wj^RX^v FSI5©-hijS5fflI(cBei$3n-CC^©T?. 
y -fe^g|Jrt©Si?tijS»«X^ sf t/gPSrilL-CV*? KSPK 

-ygett©rtffit©spg«. Fasixy-yasw© 

WMi©raRIJ:9 4>^:#Ci©-C. y-teXSflF^Slfr&ifcf*: 

So 

[003 7] Sfc, *^©f«*^5 ©S6JI^#SS 
g&c «fc*i«. x 7 x h l&EEfS£*I3©x t- * :/8B <fc x y 30 
— ?mt©(*JM £ ©^Rltt . S3?t^©^«)^ 

#x-r * T'giJ^jibrsssb-rsp^©^©^^*^^ 

fCiir 

[0038]*fc. *%W©li^5S6 ©SftjE^tt^S 

&tt#sRH- 6titi> s©-e. y -fexgB^6©?s?f ssft 

[oo39]$fc. *ma<Dm#mi <DW)E.&»m^m 40 
<fctfx^#gp©&*fc#i£LTfl&:fr©x^x Mfrffiis 

(0040]Sfc. ##£HJ§©»ifc3f8 ©3&BESi£<*?if£g| 
[004 1]*fc. *^©if*«9 ©Sfrffifcttfl&SiS 50 
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gcc . #astt©x 7 x h 7" u- hSB©W4&cSfMfc 

fiftiSbBE^^ai^Wl/rc^©^. — ft©*-?* fi&ee 

F*|S)©:M?*Pi*K:33$-r S c £#-c# £„ 
[0 04 2] *m}<Dm$mi 0<D*-5tic£ti 
«. iS^S 1 ©ttESft#^g4iitc^©-c, m 
>m 1 ©ttff«u«^^SIg©^*<i:I^S©^**l^£$ 

h^U-hgp©^S<&Jt^W^<l9:5£-rS££fc 
C©X7^ h^U-h©^M£X'J-7'SBW©F , 3S 

[0 04 3] 3^>{C. *%?B©IS3J3B 1 l©*-^(c«fc 

I6sijm©x^x hT-u- has©P3i&Siti§:w<=>ft 

fc^Wh Kiff^i^Stt. X'i- ^gmortMi com 

m&*:% t> y * xsp£ -e©rapi*i^3 ox ^ ygp*^ 

Ifi^A ?mcbbLX/b$ < L/fca^T*-^© 

@i5^F©i*a*^?<-rsc<t*i-c#.2.. gfc. x^-f 

gp©±MJ«:ES:3ti-ct,>.s©-r > y-texasp'?©?©^ 

t^7^ h73iSi©^*rS?f^^Lr^:J#-rsc <fc 
*/t t x-r-f^spixy-^gpwcrtSi© 

^9 FSB^x y-^gP*t©F*3ffi£©raRI<l:«3 1> 

^#i>©-e. y-fe^gp^js^miXT-^^sp^iiL 
rSTil©^*}*)^^ Fgptc^ns. 
[Hffl©«#&Si^] 

[01 ] ^WKfieo-c^^n^sbEiiSftiifrssig© 

-|liii»^ffi^fc*-*©^^©gSB*^g|^Bf 

[02 ] is 1 ©*- * <Dmm&mt&3m.v>x v - 

[0 3 ] 0 1 ©*- ^ ©S&EiiS^«lS8g©#a5tt*± 
[04 3 SbEyS(*#^^g©#gPW©SSP*-a5efM-c 
[05] ^gm©^^S§©^SB?:-gI5Bra-C7S-r«4m 

0t?*4. 

[«F^©§i^] 
2 ^-X^U-h 
4 a-H 

1 0 &l£ft#$ii&£Eg 
12 xy-^SSW 
14, 14' fftgPtt 
16 X'J-^*(t 



1 



15 



20 h^U- h 

2 2 8*tt:/U-h» 

2 4 #gq 

26 h^U- hgg 

27 mmwti* 

3 0 r*:/ 

3 8 

4 0 Xf-^ 
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* 5 o vVTkimst&msL 

5 4, 5 6 X^X hS&EEf££^g 

5 8.7 2 V -teXgp 
60, 74 

64,7 6.9 6.9 8 X:r*:/gB 

6 6. 7 8, 1 0 0, 1 0 2 /*? FflS 
6 8. 7 0 ^R^gp 

8 2 JtiSJL 
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16 f 27 72 26 ' 74 82 . 
10 54 



. 44 U0 38 
6 2 
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76 70 



74 72 54 
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